obtained. The s t a g e of a compound is t h e number of c a r b o n l a y e r s b e t w e e n n e a r e s t i n t e r c a l a n t l a y e r s . F o r example, M C 8 ( M = K , Rb, Cs) which is a s t a g e 1 h a s t h e s t r u c t u r e g i v e n i n t h e f i g u r e 1 , M C Z 4 is a s t a g e 2.
Dichalcogenides and intercalation comeounds A l a y e r of a d i c h a l c o g e n i d e is c o n s t i t u t e d by a s t a c k i n g of s h e e t s [ X TX], t h e c e n t r a l T s h e e t c o r r e s p o n d s t o a c o m p a c t h e x a g o n a l n e t w o r k of t r a n s i t i o n i o n s between t h e t w o X s h e e t s of c h a l c o g e n i d e s a t o m s (S, S e , T e ) , a l s o with a h e x a g o n a l
arrangement . Bonding i n t h e l a y e r is i n t e r m e d i a t e b e t w e e n i o n i c a n d c o v a l e n t , a n d t h e s t a c k i n g is d u e t o Van d e r Waals i n t e r a c t i o n s . D i f f e r e n t s t a c k i n g c a n e x i s t (polytypism) giving r i s e t o d i f f e r e n t physical p r o p e r t i e s , t h e y a r e r e l a t e d t o t h e r e l a t i v e p o s i t i o n s of t h e h e x a g o n a l n e t w o r k s of t h e s h e e t s . The l o c a l s t r u c t u r e depends on t h e polytypism a s it is shown f i g u r e 2. I n c o n t r a s t with t h e g r a p h i t e , i n t e r c a l a t i o n g i v e s a l w a y s s t a g e 1 c o m p o u n d s w i t h a v a r i a b l e f i l l i n g o f t h e i n t e r c a l a n t l a y e r . An e x a m p l e is given f i g u r e 2 f o r t h e i n t e r c a l a t e d 2H-polytype CuO. Nb S2.
XANgS
Several i n v e s t i g a t i o n s h a v e b e e n d o n e by a n g u l a r s t u d i e s o r by modifying t h e i n t e r c a l a t e d s p e c i e s . Heald a n d S t e r n 131 h a v e shown t h a t f o r a l a m e l l a r compound t h e K-edge s p e c t r u m r e c o r d e d with t h e p o l a r i z a t i o n i n t h e p l a n e c o r r e s p o n d s t o a px o r py-like f i n a l s t a t e , a n d t o a pz-like s t a t e i f it is perpendicular. The i n t e n s i t y of t h e s p e c t r u m d e p e n d s on t h e l o c a l p a r t i a l d e n s i t y o f s t a t e s . F o r a Kedge, it m e a n s f o r s t a t e s w i t h a p -l i k e c h a r a c t e r f o r w h i c h t h e d e n s i t y is considered a t t h e p o i n t of t h e e x c i t e d atom.
This f a c t is c l e a r l y d e m o n s t r a t e d i n t h e p o l a r i z a t i o n d e p e n d e n c e of t h e Kedge of c a r b o n a t o m s i n g r a p h i t e ( R o s e n b e r g e t a l . [ 4 ] ) f o r which d r a m a t i c c h a n g e s i n t h e i n t e n s i t y of t h e f i r s t p e a k is observed. This p e a k d i s a p p e a r s f o r p o l a r i z a t i o n i n t h e plane a n d c o r r e s p o n d s t o a t r a n s i t i o n t o w a r d a maximum of t h e d e n s i t y of states of t h e f i r s t e m p t y R-band (pz-like band) ( f i g u r e 4 ) . S e v e r a l x a n d a band peaks a g r e e well with t h e band s t r u c t u r e of g r a p h i t e .
Alkali g r a p h i t e i n t e r c a l a t i o n compounds a r e i n v e s t i g a t e d by F&igny e t a 1 .
[5]. In t h e c a s e of potassium i n KC8, t h e f i r s t p e a k h a s a Pxy-like b e h a v i o r i n c o n t r a s t with g r a p h i t e , showing t h e e f f e c t of t h e a l k a l i atom o r b i t a l s . I n t h a t l a t e r c a s e , t h e number of s t a t e s i n c r e a s e s by comparison t o t h e g r a p h i t e , b e c a u s e of t h e a d d i t i o n a l a l k a l i a t o m o r b i t a l s a n d t h e f o l d i n g o f t h e B r i l l o u i n z o n e .
S p e c t r a f o r h e a v i e r a l k a l i a t o m s a r e v e r y broadened b e c a u s e of s h o r t e r l i f e t i m e s of t h e i r c o r e holes. F i g . 1: S t r u c t u r e of t h e s t a g e 1 Fig. 2 : P e r s p e c t i v e s t u c t u r e s of TS2 Fig. 4 : Graphite carbon K-edge a s a f u n c t i o n of t h e a n g l e (from 141).
dashed l i n e s : n s t a t e s s o l i d l i n e s : o s t a t e s 
Layered t r a n s i t i o n -m e t a l d i c h a l c o g e n i d e s TX2 a r e composed with metals belonging t o t h e g r o u p s I V a , Va and VIa. O c t a h e d r a l c o o r d i n a t i o n is a d o p t e d by group
IV compounds (Ti, Zr, H f ) a n d some g r o u p V compounds (V), a 
n d t h e t r i g o n a l p r i s m a t i c c o o r d i n a t i o n by group VI (Mo) and t h e o t h e r group V ( N b ) compounds. Ohno e t a l . [ 6 -

a n d by Davies and Brown [ 9 ] s u g g e s t e d t h a t t h e rigid band model is valid f o r compounds w i t h t h e s a m e c o o r d i n a t i o n . T h e h o s t m a t e r i a l b a n d s t r u c t u r
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JOURNAL DE PHYSIQUE group V compounds e x h i b i t metallic p r o p e r t i e s and most of group IV and V I compounds a r e semiconductors, t h e a u t h o r s e x p e c t t h a t t h e addition of an e x t r a e l e c t r o n from an i n t e r c a l a t e d atom t o group IV ( V ) compounds l e a d s t o t h e same e l e c t r o n i c
s t r u c t u r e a s t h a t of group V ( V I ) compounds, r e s u l t i n g i n t h e semiconductor-metal (metal-semiconductor) t r a n s i t i o n .
S t r u c t u r e group and r e p r e s e n t a t i v e m a t e r i a l :
T 2H
I -BDS bot1d (metal sp or d bond). Thrs band 1% derived from the admlxture of metal and S s and P BD4 bond (d or e, band). Tllls bdnd 1s deg adm~xture of metal d and S 3p orbrtals. However, some s character is also present. Drnd-strucfure dlagrams of layer olcogen s band). Thls band is trans~tion-metdl d~sulfides, Id) for the group-IV TS, denved pnmarlly from S s orbitals, but ~ncludes compounds lb) for the group-V IT-TS, compounds, (c) somep chardctenstics, also. for the group-V 2II(3RLTS, ccmpounds, and Id) for the group-VI TS, compounds S p e c t r a a g r e e well with t h e s e e x p e c t a t i o n s . Figure 6a r e p r e s e n t s S K-edges of group I V h o s t TiS2 and i n t e r c a l a t e d TiS3 and group V VS2 and some i n t e r c a l a t e d s p e c i e s , a l l in o c t a h e d r a l coordination. I t is c l e a r t h a t t h e edges have t h e same shape. A similarity is obtained f o r LIII-edge of Nb i n group V NbS2 and LIII-edge of M o i n MoSZ ( f i g u r e 6 b ) . Moreover, Ohno e t a l . [ 8 ] 
show t h a t t h e i n t e r c a l a t i o n e f f e c t s o n X-ray absorption s p e c t r a d o n o t depend so much on t h e h o s t m a t e r i a l s t u d i e d , a s on t h e i n t e r c a l a t e d species. I t means t h a t t h e t r a n s f e r of e l e c t r o n from t h e i n t e r c a l a t e d atom t o t h e conduction band of t h e h o s t l a y e r s does n o t change t h e two-dimensional behavior of t h e material and confirms t h a t t h e rigid band model c a n
be used i n t h e f i r s t approximation. [ 3 , 9 ] . By c o n t r a s t , t h e i n t e r e s t is e v i d e n t i n t h e c a s e of i n t e r c a l a t i o n of t h e s e compounds, b e c a u s e EXAFS p e r m i t s t o examine t h e l o c a t i o n of t h e i n t e r c a l a t e d atom a n d t h e bond l e n g t h s i n t h e h o s t l a y e r . F o r example, Bourdillon e t al. [ l o ] s t u d i e d t h e i n t e r c a l a t i o n compound R b0.28NbSe2 a n d Thulke e t a l . [ I 1 I C U~.~N bS2. S p e c t r a were compared r e s p e c t i v e l y t o NbSe2 a n d NbS2. Essentially n o c h a n g e i n t h e Nb-Se (Nb-S) n e a r neighbor d i s t a n c e was found, while t h e Nb-Nb d i s t a n c e was o b s e r v e d t o i n c r e a s e by 0 . 0 3 upon i n t e r c a l a t i o n . 'The s t r o n g e s t bonding i n t h e c r y s t a l is b e t w e e n Nb a n d S e (S) a t o m s . The c o r r e s p o n d i n g o-band, r e f e r e n c e d BD2 i n t h e f i g u r e 5, l i e s w e l l below
S t r u c t u r e s o f g r a p h i t e a n d d i c h a l c o g e n i d e s a r e w e l l k n o w n s o t h e s e m a t e r i a l s a r e used i n EXAFS t o c h e c k f e a t u r e s of t h e s p e c t r a
t h e F e r m i l e v e l . T h a t band r e m a i n s u n a f f e c t e d by t h e c h a r g e t r a n s f e r which f i l l s t h e ED3 band. This B D 3 band h a s a c o n s i d e r a b l e m e t a l d -c h a r a c t e r , t h i s e x p l a i n s t h e r e p u l s i o n between neighboring Nb atoms. Heald a n d S t e r n [ 3 ] g a v e a g e n e r a l f o r m u l a t i o n o f t h e o r i e n t a
t i o n dependence of t h e EXAFS b o t h a t K a n d L-edges. They o b s e r v e d t h e a n i s o t r o p y of 2H-WSeZ b o t h o n S e K-edge a n d on W LIII-edge, t a k i n g i n t o a c c o u n t t w o d i r e c t i o n s o f t h e e l e c t r i c f i e l d with r e s p e c t t o t h e c -a x i s , t h e y measured o n t h e F o u r i e r transform t h e v a r i a t i o n s of a m p l i t u d e s of t h e p e a k s . The a m p l i t u d e r a t i o s of t h e s e p e a k s
a g r e e well with t h e known s t r u c t u r e of t h e 2H-WSe2.
Moreover, t h e s e r e s u l t s confirm t h a t t h e p-s t r a n s i t i o n s a r e small a n d t h e p-d t r a n s i t i o n s dominate.
Several i n v e s t i g a t i o n s of i n t e r c a l a t e d g r a p h i t e h a v e b e e n p e r f o r m e d on Br2. a l k a l i a t o m s and t e r n a r y compounds with a l k a l i a n d t e t r a h y d r o f u r a n . Br K-edge was i n v e s t i g a t e d b o t h i n g r a p h i t e a n d G r a f o i l [12-141. I t was d e m o n s t r a t e d t h a t Br is p r e s e n t a s Br2 molecule i n a l l t h e c a s e s . Nevertheless, s e v e r a l s p e c i e s were found t o p r e s e n t d i f f e r e n t s t r e t c h i n g of t h e Br-Br d i s t a n c e which have d i f f e r e n t angular d e p e n d e n c e s p e c t r a . I n t h e i n t e r c a l a t e d form, t h e s t r e t c h i n g is a b o u t .03 ( 2 . 3 1 ; i n s t e a d of 2.28 f o r Br2 molecule) and t h e o r i e n t a t i o n of t h e molecule is found t o b e a b o u t 20" with r e s p e c t t o t h e p l a n e owing t h r e e a n g l e measurements 0' . 4 8 a n d 90" using g r a p h i t e f i b e r s . The s a m e kind of i n v e s t i g a t i o n was done f o r Rbg r a p h i t e with t e t r a h y d r o f u r a n [ 1 5 ] , f o r which t h r e e s t r u c t u r a l models h a v e b e e n proposed. A s e a c h one l e a d s t o d i f f e r e n t a n g u l a r v a r i a t i o n s p e c t r a , t h e a n g u l a r s t u d y p e r m i t s t o choose one, which is c o n s i s t e n t with t h e Rb-C d i s t a n c e measured.
The most s t r i k i n g behavior is o b t a i n e d f o r t h e binary compounds alkali-graphite. A previous s t u d y of Caswell e t a1.1161 h a v e shown t h a t a s t a g e o n e KC8 h a v e n o t t h e same s p e c t r u m t h a n a s t a g e 2 KC2& S p e c t r a of RbCZ4 were r e c o r d e d a b o v e a n d below t h e t e m p e r a t u r e o f t h e c o m m e n s u r a t e -i n c o m m e n s u r a t e t r a n s i t i o n [17] . At low temperature -corn mensurate phase -only o n e Rb-Rb i n p l a n e d i s t a n c e was observed.
Above t h e t r a n s i t i o n t w o d i s t a n c e s a p p e a r , one s m a l l e r and t h e o t h e r one l a r g e r t h a n t h e low t e m p e r a t u r e d i s t a n c e .
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JOURNAL DE PHYSIQUE S p e c t r a of a n o r i e n t e d sample of RbC8 [ 1 8 ] w e r e r e c o r d e d f o r a s e t of a n g l e s from 0" up t o 40°. F o r e a c h p e a k i n t h e F o u r i e r t r a n s f o r m , t h e a m p l i t u d e r a t i o p e r m i t s t o c a l c u l a t e t h e a n g l e of t h e c o r r e s p o n d i n g R* v e c t o r with r e s p e c t t o t h e plane. Moreover,that a n a l y s i s d o e s n o t n e e d t h e knowledge of t h e n a t u r e of t h e neighbor. The o b t a i n e d r e s u l t s a g r e e well with t h e known s t r u c t u r e of t h e f i r s t s t a g e . The t h e r m a l s t u d y from 300 K down t o 35 K s h o w s a high a n i s o t r~o y of t h e Debye-Waller f a c t o r , t h e a m p l i t u d e of t h e v i b r a t i o n b e i n g l a r g e r i n t h e plane. T h e second s t a g e RbC24 s h o w s a h i g h e r static d i s o r d e r t h a n t h e f i r s t s t a g e RbC8 a n d
comparison with s i m u l a t i o n s a r e shown, t h e y p e r m i t t o propose a p r o b a b l e model of t h e d i s o r d e r e d i n t e r c a l a n t l a y e r .
